INTRODUCTION 27
The global transfer of pests and pathogens has led to numerous devastating examples of forest 28 disease outbreaks in the United States and worldwide, including Chestnut blight, Dutch elm disease, 29 and pine pitch canker, among others (Brasier 1991 , Storer et al. 1997 , Paillet 2002 . Despite 30 comprehensive efforts to limit their introduction and spread, rates of establishment of exotic insects 31 and pathogens have been increasing nearly exponentially for 200 years (Liebhold et al. 1995) and 32 pose increasing threats to forests worldwide (Seppälä et al. 2009 ). On the other hand, notable pests 33 are only a subset of the many forest organisms that have become established in novel ecosystems 34 following recent introductions and range extensions. Apparently, ecological controls regularly limit 35 the abundance of newly arrived organisms, but general theoretical principles for predicting 36 pestilence have been elusive (Parker and Gilbert 2004, Dukes et al. 2009 ). One appealing possibility 37 is that species interactions within the newly formed assemblages are crucial (Burdon et al. 2006) . 38 Of the herbivores and pathogens that cause damage to forest trees, many have strong (frequently 7 materials Appendix, Fig. A1 ). Sites were selected by one of us (DRH) and colleagues in 1978-83 to 99 encompass the geographic range of BBD at the time, and to capture a gradient of temporal 100 development of the disease (Table A1 ). Based on county-level estimates of the year of initial scale 101 insect colonization (Morin et al. 2007) , plots closest to the initial point of scale insect establishment 102 in Halifax, Nova Scotia had been affected for about 44 years at the time of initial sampling, while 103 others had yet to become infested (duration [x ± SD] = 19 ± 15 years). All plots retained in the 104 analysis became colonized during the course of the study. Preliminary analyses using a subset of 105 these data were reported in Houston et al. (2005) . 106 Field crews established plots by finding and marking 50-266 trees per plot, and revisited them 107 each summer through 1992 (though not all plots were continuously monitored, there were few 108 missing years; Table A1 ). All sites were approximately 1.5 hectares, which allowed us to use the 109 number of trees sampled as a proxy for beech stem density. Population estimation and sampling 110 protocols were identical across sites and years (described in detail in Houston et al. 2005) . Briefly, 111 each year field crews measured diameter at breast height (DBH) and crown class (Avery and 112 Burkhart 2002), and estimated tree-specific population densities of insects and fungi using visual 113 assessments of waxy secretions produced by scale insects and red fruiting bodies (perithecia) 114 produced by Neonectria. Wax is produced by all feeding beech scale insects and is a reliable proxy for 115 insect population density (Ehrlich 1934) . Hyphal growth within phloem tissue could not be 116 assessed, but external perithecia are produced annually on most infected trees so the abundance of 117 perithecia is a reasonable proxy for fungal abundance (Houston et al. 2005) . Separate estimates of 118 population densities using the same ordinal scales (0-5 for insects and 0-4 for Neonectria; Table A2)   119 were made at three heights on the bole of each tree (0-2, 2-4 and 4+ meters above the ground). We 120 also quantified "tarry spots," areas of bark in early stages of infection identified by dark, weeping and/or stained spots which in many cases indicate incipient Neonectria infection. Tarry spots were 122 quantified using four abundance classes: 0 (none); 1 (1-5); 2 (6-10); or 3 (> 10).
123
Climate data acquisition 124 Records of daily precipitation, snowfall, maximum and minimum temperatures were obtained 125 for 1978 to 1992 from the National Oceanic and Atmospheric Administration (NOAA) 126 (http://cdo.ncdc.noaa.gov/CDO/cdo). We initially considered all stations within 0.5 degrees of 127 latitude from each plot. All plots (with the exception of NY610 which was excluded from analyses 128 involving climate variables) were within 8 to 55 km of a climate station (x = 24 km) with generally 129 complete records during our study years. 
136

Data analyses
137
We began by examining our data with respect to its generic temporal and spatial autocorrelational 138 structure. For temporal patterns, we evaluated the autocorrelation (ACF) and partial correlation More explicit tests of our biological hypotheses were permitted by analyses of population growth 146 rate (R) for both insects and fungi using the formula R t = ln(N t+1 /N t ), where N t and N t+1 correspond 147 to mean population estimates (across height zones) on each tree in the focal and following year 148 respectively. Analyses were based on tree-specific population estimates because this is the scale at 149 which we hypothesize demographic effects (Ylioja et al 1999) . This approach assumes that 150 immigration and emigration rates are balanced, or that dispersal among trees has a negligible effect 151 on population dynamics (Royama 1992 interannual variation in population growth rate, and in how density dependent functions vary 162 spatiotemporally. We excluded tree-year combinations where N t or N t-1 = 0 because sampling was 163 sufficiently thorough such that zeros represent the absence of a population on that tree in that year 164 (frequently from local extinction events). Scale insects were common in most sites, present on 3,202 165 trees across 24 plots, each sampled between 6 and 14 times. Neonectria was considerably rarer but we 166 were still able to calculate R t for 629 trees in 18 sites. Preliminary analyses included tarry spots in We tested for the strength and importance of density dependent effects and of feedback from 170 associated disease agent populations using the general linear model:
where N is the population density of the focal species carrying capacity and MSE, in no case was the "Neonectria" predictor significant, and explained only 269 3%, 1% and 0.1% of variation respectively. Neonectria also failed to appear as a predictor in any of 270 the top models identified using the all possible models approach ( Neonectria. Of the ten climate variables considered, several showed some explanatory power.
294
Among them, four -early precipitation, late precipitation, thermal sum, and the number of days 295 with snow cover > 10 cm (herein, "snow cover") -appeared in a subset of the final models. Neonectria (Fig. S4) The number of years that stands were colonized by BBD was the strongest and most general 325 predictor of variation in density dependence for insects and fungi ( Fig. 2 and 3 ). There was a clear, 326 nonlinear relationship between duration of infection and density dependent slope for scale insects, 327 with the longest affected stands exhibiting the most negative slope (Fig. 2a) 
